Pax6-positive Müller glia cells express cell cycle markers but do not proliferate after photoreceptor injury in the mouse retina.
In lower vertebrates, such as fish, Müller glia plays an essential role in the restoration of visual function after retinal degeneration by transdifferentiating into photoreceptors and other retinal neurons. During this process, Müller cells re-enter the cell cycle, proliferate, and migrate from the inner nuclear layer (INL) to the photoreceptor layer where they express photoreceptor-specific markers. This process of Müller cell transdifferentiation is absent in mammals, and the loss of photoreceptors leads to permanent vision deficits.The mechanisms underlying the failure of mammalian Müller cells to behave as stem cells after photoreceptor degeneration are poorly understood. In the present study, we show that photoreceptor injury induces migration of PAX6-positive Müller cell nuclei toward the outer part of the INL and into the inner part of the outer nuclear layer. These cells express markers of the cell cycle, suggesting an attempt to re-enter the cell cycle similarly to lower vertebrates.However, mouse Müller cells do not proliferate in response to photoreceptor injury implying a blockade of the S-phase transition. Our results suggest that a release of the S-phase blockade may be crucial for Müller cells to successfully transdifferentiate and replace injured photoreceptors in mammals.